February 2016
Volume 33, Number 2

The Korean Journal
of
Chemical Engineering

Korean J. Chem. Eng. 33(2) 351-734
Print ISSN 0256-1115
Online ISSN 1975-7220

INVITED REVIEW PAPER
Iman Janghorban Esfahani, 351 Efficient thermal desalination technologies with renewable energy systems: A state-
Jouan Rashidi, Pouya Ifaei, of-the-art review
and ChangKyoo Yoo
REVIEW PAPER
Aqdas Noreen, Khalid Mahmood Zia, 388 Recent trends in environmentally friendly water-borne polyurethane coatings: A
Mohammad Zuber, Shazia Tabasum, review
and Muhammad Jawwad Saif
RAPID COMMUNICATION
Hyunchul Ha and Soo-Hwan Jeong 401 Facile route to multi-walled carbon nanotubes under ambient conditions

Sonicator Ferrocene, xylene, water

Atmospheric conditions .
i "’ u—>))) °°

Ullrasonlcatlon - .

Pl

I
1)
1
I
1

li T
Solution Silica powde

B

PROCESS SYSTEMS ENGINEERING, PROCESS SAFETY

Hanareum Yoo, Michael Binns,
Mun-Gi Jang, Habin Cho,
and Jin-Kuk Kim

Jietae Lee and Thomas F. Edgar

Seyed Hamed Mahdaviani,
Matin Parvari, and Davood Soudbar

405 A design procedure for heat-integrated distillation column sequencing of natural
gas liquid fractionation processes

416 Globally stable control systems for processes with input multiplicities

423 Simultaneous multi-objective optimization of a new promoted ethylene dimeriza-
tion catalyst using grey relational analysis and entropy measurement

TRANSPORT PHENOMENA

Jehun Park and Jaec W. Lee

Mustafa S. Nasser,

Mohammed J. Al-Marri,

Abdelbaki Benamor, Sagheer A. Onaizi,
Majeda Khraisheh,

and Mohammed A. Saad

438 Dynamic modeling of fixed-bed adsorption of flue gas using a variable mass trans-
fer model

448 Flocculation and viscoelastic behavior of industrial papermaking suspensions

CATALYSIS, REACTION ENGINEERING

Venkata Ramana Posa,
Viswadevarayalu Annavaram,
Janardhan Reddy Koduru,
Varada Reddy Ammireddy,

and Adinarayana Reddy Somala

456 Graphene-ZnO nanocomposite for highly efficient photocatalytic degradation of
methyl orange dye under solar light irradiation



Sung-Bang Nam, Yeong-Su Park,
Yong-Sik Yun, Jae-Hoi Gu,
Ho-Jin Sung, and Masayuki Horio

Seyed Mahdi Latifi
and Alireza Salehirad

Solmaz Valizadeh,
Mohammad Hossein Rasoulifard,
and Mir Saeed Seyed Dorraji

Nima Bayat, Mehran Rezaei,
and Fereshteh Meshkani

Jun Chen, Wei Li, and Rongchun Shen

465

473

481

490

500

Catalytic application of metallic iron from the dyeing sludge ash for benzene steam
reforming reaction in tar emitted from biomass gasification

High temperature water gas shift reaction over Fe-Cr-Cu nanocatalyst fabricated
by a novel method

Adsorption and photocatalytic degradation of organic dyes onto crystalline and
amorphous hydroxyapatite: Optimization, kinetic and isotherm studies

CO,-free hydrogen and carbon nanofibers production by methane decomposition
over nickel-alumina catalysts

CO hydrogenation to higher alcohols over Ni- and Mo-modified Cu/CeO, catalyst

ENERGY

Duc-Luong Vu and Choong-Gon Lee

Duc-Luong Vu and Jae-won Lee

Daeho Kim, Seung Kwon Seol,
and Won Suk Chang

507

514

527

Oxidation of ash-free coal from sub-bituminous and bituminous coals in a direct
carbon fuel cell

Properties of LiNiy3Coy;Mn, 0, as a high energy cathode material for lithium-ion
batteries

Energy efficiency of a scaled-up microwave-assisted transesterification for biodiesel
production

ENVIRONMENTAL ENGINEERING

Ali Reza Rahmani, Kazem Godini,
Davood Nematollahi, Ghasem Azarian,
and Sima Maleki

Mahsa Moradi, Farshid Ghanbari,
Mohammad Manshouri,
and Kambiz Ahmadi Angali

Shufa Zhu, Ming Zhou,
and Shuangyan Zhang

Jun Yao, Qingna Kong, Huayue Zhu,
Dongsheng Shen, and Zhen Zhang

Ankur Gupta
and Chandrajit Balomajumder

Shalini Srivastava,
Shashi Bhushan Agrawal,
and Monoj Kumar Mondal

532

539

547

553

559

567

Degradation of azo dye C.I. Acid Red 18 using an eco-friendly and continuous elec-
trochemical process

Photocatalytic degradation of azo dye using nano-ZrQ,/UV/Persulfate: Response
surface modeling and optimization

Enhanced electrokinetic remediation of fluorine-contaminated soil by applying an
ammonia continuous circulation system

Adsorption properties of Friedel’s salt for the nitrate in the landfill

Simultaneous removal of Cr(VI) and phenol from synthetic binary solution using
consortium culture of Bacillus sp. and E. coli immobilized on tea waste biomass in
packed bed reactor

Characterization, isotherm and kinetic study of Phaseolus vulgaris husk as an in-
novative adsorbent for Cr(VI) removal



Fu-Qiang An, Dong Zhang,
Xiao-Xia Yue, Guo-Li Ou,
Jian-Feng Gao, and Tuo-Ping Hu

576

Effective removal of anilines using porous activated carbon based on ureaformal-
dehyde resin

BIOTECHNOLOGY

Jamshed Ali Khan, Yousuf Jamal,
Afeeq Shahid,
and Bryan O’Neil Boulanger

Pavani Parupudi, Chandrika Kethineni,
Pradip Babanrao Dhamole,

Sandeep Vemula, Prasada Rao Allu,
Mahendran Botlagunta,

Sujana Kokilagadda,

and Srinivasa Reddy Ronda

Chandrasekar Chinnarasu,

Antonio Montes, Clara Pereyra,
Lourdes Casas,

Maria Teresa Fernandez-Ponce,
Casimiro Mantell, Sangma Pattabhi,
and Enrique Martinez de la Ossa

Ramesh Soysa, Yeon Seok Choi,
Sang Kyu Choi, Seock Joon Kim,
and So Young Han

Jian Dong Cui, Rong Lin Liu,
and Lin Bo Li

582

587

594

603

610

Esterification of acetic and oleic acids within the Amberlyst 15 packed catalytic
column

CO, fixation and lipid production by microalgal species

Preparation of polyphenol fine particles potent antioxidants by a supercritical anti-
solvent process using different extracts of Olea europaea leaves

Synergetic effect of biomass mixture on pyrolysis kinetics and biocrude-oil charac-
teristics

A facile technique to prepare cross-linked enzyme aggregates of bovine pancreatic
lipase using bovine serum albumin as an additive

SEPARATION TECHNOLOGY, THERMODYNAMICS

Ali Morad Rashidi, Davood Kazemi,
Nosrat Izadi, Mahnaz Pourkhalil,
Abbas Jorsaraei, Enseyeh Ganyji,

and Roghayeh Lotfi

Bingwen Long, Haotian Yang,
and Yigang Ding

Farah Sadat Halek,
Samaneh Koudzari Farahani,
and Sayed Mohsen Hosseini

Mohamed Khitous, Zineb Salem,
and Djamila Halliche

Aseem Chawla, Murari Prasad,
Rishta Goswami, Shweta Ranshore,
Ankita Kulshreshtha,

and Akhouri Sudhir Kumar Sinha

616

623

629

638

649

Preparation of nanoporous activated carbon and its application as nano adsorbent
for CO, storage

Impact of seed loading ratio on the growth kinetics of mono-ammonium phosphate
under isothermal batch crystallization

Fabrication of poly(ether sulfone) based mixed matrix membranes modified by
TiO, nanoparticles for purification of biodiesel produced from waste cooking oils

Sorption of Cr(VI) by MgAIl-NO; hydrotalcite in fixed-bed column: Experiments
and prediction of breakthrough curves
Kinetic model for sorption of divalent heavy metal ions on low cost minerals

120 120

100 100

80 A5 80 ~-A=5

A=50 . —+=A=50

= = A= 100
B 60 ~—A=100 g0

E —=A= 200

~—A=200

=Pz 500
40 ——=A=500 40
20 20
Q 0

[1] 20 40 0 10 20 30 40
Time {min) Time {min)
Pyrophyllite Rock Phosphate

Lead adsorption on low cost mineral adsorbents at an initial lead concentration of 100
mg/L for different values of A, ranging from 5 to 500 ((L/mg)").



Mohammad Hadi Nematollahi, 657 CO,/CH, separation with poly(4-methyl-1-pentyne) (TPX) based mixed matrix
Amir Hossein Saeedi Dehaghani, membrane filled with Al,O; nanoparticles
and Reza Abedini

Dahye Ji and Sang Wook Kang 666 1-Methyl-3-octylimidazolium tetrafluoroborate/AgO nanoparticles composite mem-
branes for facilitated gas transport

MATERIALS (Organic, Inorganic, Electronic, Thin Films)

Amirhossein Afshar, 669 Polypyrrole-polyaniline/Fe;O, magnetic nanocomposite for the removal of Pb(II)

Seyed Abolfazl Seyed Sadjadi, from aqueous solution
Afsaneh Mollahosseini,
and Mohammad Reza Eskandarian

Viet Hau Thanh Pham, 678 Controlling the morphology of the active layer by using additives and its effect on

Nguyen Tam Nguyen Truong, bulk hetero-junction solar cell performance
Thanh Kieu Trinh, Sang Hoon Lee,
and Chinho Park
Euiyoung Jung, Tackyung Yu, 683 Synthesis of rare earth oxide nanoplates with single unit cell thickness using a ther-
and Woo-Sik Kim mal decomposition method

Ki-Moon Kang, Hyo-Won Kim, 688 Characteristics of LiFePO,/C composite prepared by sonochemical method under
and Ho-Young Kwak multibubble sonoluminescence

POLYMER, INDUSTRIAL CHEMISTRY

Adalagere Somashekar Manjunatha, 697 Oxidative conversion of anilines to azobenzenes with alkaline chloramine-T
Shankarlingaiah Dakshayani,
Nirmala Vaz, and Puttaswamy

Deoukchen Ghim and Jung Hyeun Kim 707 Effects of composition and layer thickness of a butyl acrylate/acrylic acid copoly-
mer on the adhesion properties

Keshak Babu, Nilanjan Pal, 711 Synthesis and characterization of a new polymeric surfactant for chemical en-
Vinod Kumar Saxena, and Ajay Mandal hanced oil recovery

Tao Zhang, Hangiang Yu, 720 Enhanced adsorption of fluoride from aqueous solutions by hierarchically struc-
Yuming Zhou, Jian Rong, Zhanyu Mei, tured Mg-Al LDHSs/ALO; composites
and Fengxian Qiu

Waste papers were used to fabricate hierarchically porous LDHs/AlL,O; composites for effi-
cient fluoride removal.

FLUIDIZATION, PARTICLE TECHNOLOGY

Jin-Hyoung Kim, Young-Chul Kim, 726 Characteristics of pressure drop during the pulse-jet cleaning of a ceramic filter
and Joo-Hong Choi for high temperature and high pressure




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 290
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 290
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 800
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


